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ABSTRACT 
 
In manufacturing companies, gaining profit is the most obvious goal to be 
achieved. Many systems and application are being used by various international 
companies in improving their profit. Quality Management System (QMS) is among the 
system applied in achieving the goal of high maintenance awareness. This is because a 
good condition of the machines will give high productivity. Most of the companies are 
applying the recommendation based on the documentation to get the accreditation for 
ISO 9001:2000.This is significant to prove that the company is reliable and serves an 
international level of standards in their services. Companies are having their 
documentation on management of their own to observe the process executed and the 
weaknesses arise from the process. To be more advance, the maintenance awareness can 
be established in earlier stage such as in universities or college. This project is to 
benchmark the work applied by the companies in their process to maintain their status as 
an accredited company. It also a study to find a better systems and application that can 
be applied in the educational institution. To achieve the goal, every steps need to 
observed from the documentation until the production. The maintenance awareness will 
be observed and measured by using questionnaires sets and also interviews. With the 
lack of exposure to real working environment, the results show that respondents in an 
educational institution are able to have a higher maintenance awareness level than 
respondents in manufacturing companies. 
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ABSTRAK 
 
Di dalam syarikat pembuatan, mendapat keuntungan merupakan matlamat utama 
yang perlu dicapai. Terdapat pelbagai sistem dan aplikasi yang digunakan oleh syarikat- 
syarikat antarabangsa untuk meningkatkan keuntungan yang dicapai. Quality 
Management System (QMS) adalah antara sistem yang digunakan untuk meningkatkan  
kesedaran dalam aspek penyelenggaraan.Ini kerana mesin yang berada di dalam keadaan 
yang baik akan memberikan produktiviti yang lebih tinggi.Kebanyakan syarikat 
mengaplikasikan cadangan-cadangan  yang disyorkan di dalam dokumen ISO 9001:2000 
untuk mendapat akreditasi daripada organisasi terbabit.Ini adalah sebagai bukti penting 
untuk menunjukkan bahawa sesebuah syarikat adalah boleh dipercayai dan menyediakan 
servis peringkat antarabangsa. Kebanyakan syarikat menyimpan dokumen mereka 
sendiri untuk memerhati setiap proses yang dilaksanakan dan sebarang kelemahan yang 
muncul dari proses tersebut. Untuk lebih maju ke depan, kesedaran dalam aspek 
penyelenggaraan boleh dipupuk bermula pada peringkat awal seperti di peringkat kolej 
dan universiti. Projek ini bertujuan untuk memerhati setiap langkah dan proses yang 
diamalkan oleh kebanyakan syarikat untuk mengekalkan status akreditasi mereka.Ini 
juga merupakan satu penyelidikan untuk mencari proses yang lebih baik yang boleh 
diamalkan di peringkat institusi pendidikan.Untuk mencapai matlamat ini,setiap proses 
dari peringkat dokumentasi sehingga proses terakhir akan diperhatikan.Kesedaran dalam 
penyelenggaraan akan diperhatikan dengan menggunakan beberapa set borang soal 
selidik and temu ramah.Walaupun kekurangan pendedahan terhadap suasana kerja 
sebenar, pelajar-pelajar di peringkat pendidikan menunjukkan mereka mampu untuk 
mempunyai kesedaran terhadap penyelenggaraan yang lebih tinggi berbanding pekerja 
di syarikat pembuatan. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.0 Introduction 
 
The topic of this thesis is benchmarking on management system in 
manufacturing companies in establishing maintenance awareness. Since 
most of the manufacturing companies are international companies, obviously 
they need to ensure a production with a high quality and meet the customers’ 
expectations. 
 
In achieving these objectives, the companies have applied ISO 9001: 
2000 in their system .It is a Quality Management System (QMS) Standard that is 
applied so they can achieve the finest quality in their production. 
 
Maintenance plays a key role in supporting the production systems and 
also contributing to the achievement of organization objectives. The objective of 
the maintenance function is to maintain current technological, managerial, and 
operating standards. The improvement function is aimed at improving current 
standards. 
 
Under the maintenance function, the management must first establish 
policies, rules, directives, and standard operating procedures (SOPs) and then 
work towards ensuring that everybody follows SOP. 
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The types of maintenance that will be focused are the preventive 
maintenance, predictive maintenance and the continuous improvement. The 
review is also on what is the most effective way to establish a maintenance 
culture in an organization. 
 
1.1 Problem Statement: 
 
In the companies, the problem occurred is with the information flow from 
the upper management to the lower workers. The workers, usually the 
technicians, received the information but they did not execute it. This is obvious 
in the matter of maintenance in the companies. 
 
In UMP, the problem assumed is the exposure about the maintenance 
culture. Students did not take maintenance as part of their responsibilities. As a 
result, they may not implement the culture in their daily life. 
 
 
1.2 Objectives of this study: 
 
The main objective of this project is to establish and implement 
maintenance culture in University Malaysia Pahang (UMP).This is done by 
benchmarking three manufacturing companies.   
 
 
1.3 Scopes of the this study: 
 
The scopes of this project is to benchmark the Quality Management 
System (QMS),in accordance to ISO 9001:2000,which is applied in all of the 
three companies. 
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In specific, the focus is on preventive maintenance, predictive 
maintenance and the continuous improvement. 
 
The scope of the observations is on the machines used in the companies 
which are similar to the machines used in UMP (if possible).The milling machine 
section will be the focus for observations in UMP. 
 
1.4 Thesis organization 
 
The thesis is divided into five chapters. Each chapter has several sub-
topics. The chapters are: 
 
1.4.1 Chapter 1: Introduction 
 
This chapter works as an early introduction to the topic of this thesis. It 
exposed a brief explanation for the entire report. Through to the end of this 
report, every topic will be explained in more details. 
 
1.4.2 Chapter 2: Literature Review 
 
Since the beginning of this project, some literature review had been done 
to make a clear understanding on the topic. There are some media that had been 
used including internet, booklet, and also all the maintenance forms from the 
companies. 
 
1.4.3 Chapter 3: Methodology 
 
In this chapter, all the methodology used to complete this thesis is stated. 
The flow of the project will be stated chronologically. 
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1.4.4 Chapter 4: Result and Discussion 
 
All the data collected from the visits and observations will be gathered in 
this chapter. Analysis will be done based on the data collected from the 
questionnaires, interviews and observations. 
 
The data and analysis will be discussed with the supervisors. This is 
important in order to get a valid and an acceptable analysis. Further elaborations 
after the analysis will be combined together in this chapter.  
 
1.4.5 Chapter 5: Conclusion and Recommendation 
 
The overall statement in this thesis will be stated clearly in this last 
chapter. After all the data collection and analysis, a conclusion will be presented 
in this chapter. Furthermore, recommendations will also be stated if any 
improvements can be made based on the conclusion.  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
CHAPTER 2 
 
 
OVERVIEW ON ISO 9001:2000  
 
 
2.1 INTRODUCTION 
 
In this chapter the content will be about the literature review made in order to 
complete this project. It can be considered as the summary of the literature review. It is 
needed since the early stage of the thesis to understand the need of the topic. This 
chapter consists of companies backgrounds and products, machines, terminologies, how 
to construct questionnaires sets and how to analyze it. The previous study on related 
topic also is reviewed. 
 
2.2 ISO 9001:2000 
 
The International Organizational of Standardization (ISO) is a worldwide 
organization that develops many different kinds of standards. 
 
ISO 9001 is a series of documents that define requirements for the Quality 
Management Standard. ISO 9001:2000 is one of the documents in this set. It contains 
the actual requirements an organization must be in compliance with to become ISO 9001 
Registered.  
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Past version of ISO 9001 is ISO 9002 and ISO 9003, but those are no longer in 
use. ISO 9001:2000 is the current version of the Standard. It was revised in the year 
2000.Companies are now only registered to ISO 9001. 
 
Both companies and customers can gain benefits from the implementation of iso 
9000.With a well defined organization and responsibilities, the grey areas and possible 
resources wastage can be minimize. 
 
The standardize practices and establishment of proper communication channel 
can maximize the communication efficiency. In the same time, the productivity can also 
be increased. A greater degree of internal control can be established as well. 
 
By the side of the customers, this can increase satisfaction and growth in 
confidence. It will reduce the audit needed to be done by the customers in order to get 
the highest quality possible in production.[1] 
 
An organization with an effective QMS will typically meet customers’ 
expectations better than an organization that does not have an effective QMS. Many 
organizations require their suppliers to have ISO 9001:2000 Registered. 
 
Organizations worldwide are implementing an ISO 9001:2000 because it has 
proven over the years that it leads companies to better operations, improved 
performances, and improved profitability. In other words, ISO 9001:2000 increase 
internal effectiveness and productivity benefits. 
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2.2.1 Quality Management System 
 
This term can be defined as a set of policies, processes and procedures required 
for planning and execution (production/development/service) in the core business area 
of an organization. Implementing a QMS within an organization needs to be a decision 
by the top management.[2] 
 
QMS integrates the various internal processes within an organization and intends 
to provide a process approach for production. 
 
QMS enables the organization to identify, measure, control and improve the 
various processes that will ultimately lead to improve the performance. The QMS 
consists of written a document that addresses the ISO 9000 standard. 
 
2.2.2 Maintenance 
 
Including tests, measurements, adjustments, and parts replacements, performed 
specifically to prevent faults from occurring. 
 
2.2.3 Preventive Maintenance  
 
The care and servicing by personnel for the purpose of maintaining equipment 
and facilities in satisfactory operating condition by providing for systematic inspection, 
detection, and correction of incipient failures either before they occur or before they 
develop into major defects. 
 
The scheduling of a program of planned maintenance or equipments overhauls. 
The goal of preventive maintenance is to reduce equipment failure, and the need for 
corrective maintenance. It can be performed at regular time intervals ,after a specified 
amount of equipment use, when the opportunities arises, for example, at a factory’s 
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annual shutdown, or when a certain preset conditions occur to trigger the need for 
action. 
 
2.2.4 Predictive Maintenance 
 
It can be defined as a type of condition-based maintenance emphasizing early 
prediction of failure using non-destructive techniques such as vibrations analysis, 
thermograph, and wear debris analysis. 
 
PdM techniques help to determine the condition of in-service equipment in order 
to predict when maintenance should be performed. This approach offers cost savings 
over routine or time-based preventive maintenance because tasks are performed only 
when needed. 
 
2.2.5 Statistical Process Control (SPC)    
 
It is an effective method of monitoring a process through the use of control 
charts. Much of its power lies in the ability to monitor both process centre and its 
variation about that centre. By collecting data from samples at various points within the 
process, variations in the process that may affect the quality of the end product or 
service can be detected or corrected. This will reduce the waste and as well as the 
possibilities that problems will be passed on to customers. With its focus on early 
detection and prevention of problems, SPC has advantage over quality methods, such as 
inspection, that apply resources to detecting and correcting problems in the end product 
or service. 
 
In addition, SPC can also lead to a reduction in the time required to produce the 
product from end to end. This is partially due to a diminished possibility that the product 
will have to be reworked, but it may also result from using SPC data to identify 
bottlenecks, what times, and other sources of delays within the process. Process cycle 
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time reductions coupled with improvements in results have made SPC a valuable tool 
from both a cost reduction and a customer satisfaction standpoint. 
 
2.2.6 Continuous Improvement 
 
An organization should have a continuous improvement in the matter of 
effectiveness of the quality management system. This is done through the use of the 
quality policy, quality objectives, audit results, analysis of data, corrective and 
preventive actions and managements review.[3] 
 
 A continuous improvement can be implemented by using three sources. The first 
one is through the feedback from corrective actions. Corrective actions only been 
executed after a problem has been encountered. 
 
 The second way is by applying preventive actions. This is quite similar by 
preventive maintenance but maintenance actions are not executed. For example, 
calibration of machine should be done after a period of action. Through this way, the 
machine only been checked to make sure that the machine is in the condition it should 
be. 
 
 Lastly, it is by applying improvement in a big step. For example, this can be 
done by changing the whole machine. After considering the feedback, if a small change 
cannot prevent the failure from occurred again, then a big improvement should be 
executed. This is good for a long term plan.   
 
2.2.6.1 KAIZEN 
 
There are many approaches in having a continuous improvement in an 
organization. One of them is the application of Kaizen. Kaizen means “continuous 
improvement”. A Kaizen strategy call for never-ending efforts for improvements 
